The adrenal medulla as a wet sponge: a role for the intramedullary venous vasculature?
Synchronous contractions in the intramedullary venous vasculature have been postulated to assist in the discharge of hormones from the stimulated adrenal medulla in a manner analogous to the squeezing of a wet sponge. This study reports on two experimental approaches to support the hypothesis that contractions in the venous vasculature may contribute to the hormonal efflux. Firstly, the bovine adrenal medulla was perfused retrogradely via the bovine central adrenomedullary vein end changes in the vascular volume were assessed as changes in wet weight of the perfused tissue. Stimulation with acetylcholine and carbachol resulted in repetitive, transient weight losses, suggesting cholinergically mediated reductions in the vascular volume. Secondly, the contractile properties of the longitudinal layers of smooth muscle cells in the intramedullary venous system were characterized, using the bovine central adrenomedullary vein as a model. The results showed that the longitudinal layers of this vein were, similarly to the circular layers, selectively contracted by endothelin-1 via an ETA-like receptor, by neuropeptide Y and by membrane depolarization (high K+). However, the vein was insensitive to electrical stimulation acetylcholine and carbacho, as well as to catecholamines. These results suggest neuropeptide Y, released from the cholinergically stimulated chromaffin cells, as the most likely mediator of stimulus-evoked synchronous contractions of the venous vasculature in the bovine adrenal medulla. Together, these experiments provide support for the 'wet sponge' hypothesis for hormonal discharge from the adrenal gland.